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(54) MICRO PIEZOELECTRIC VIBRATOR, ITS 
MANUFACTURE AND PIEZOELECTRIC 
TRANSDUCER 

(57) Abstract: 

PURPOSE: To eliminate step structure and spurious 
vibration by using longitudinal vibration by arranging an 
upper electrode integrally with the upper face of a 
piezoelectric film element and the surface of an insulating 
layer. 

CONSTITUTION: A surface oxide film 2 is formed on the 
surface of a heat resisting substrate 1, and moreover, a lower 
electrode 3 consisting of a Pd thin film setting a Ti as a buffer 
layer is formed on the substrate 1 . A piezoelectric thick film 
element 4 with cross-section of trapezoidal structure and 
polarized in a direction from an upper face to a lower face or 
vice versa is arranged on the electrode 3. A cavity part 5 with 
uniform thickness is formed extending over the entire 

oblique face of the element 4, and the insulating layer 6 with 
upper face flush with the one of the thick film is arranged in 
its periphery. Moreover, the upper electrode 7 made into a 
pattern so as to cover the entire upper face of the element 4 
and to spread over the cavity part 5 is provided. Thereby, 
piezoelectric film is made by a jet printing method, and since 
no adhesive layer exists on a boundary with the substrate 1, 
no spurious vibration occurs, and filming without 
composition dislocation on piezoelectric fine powder is 
performed. 
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1 

mnmm^zis^x. mmizT%mM*MLt~m&t, 

m^vmmizM \s<&mm*mxx®m^z> a e> fc^-r 
& 1 1 * ic Buta««tc# bm&wftffi£* ut0^s n 

m iz-fowiznmz tit~±$mm b t=. z. n zwm 

^tsv^^nffitli^ 10 

[ff#^2] h^V yr^y^m^m^X7.Tii 

^mm^mt. mmmmmiMt. mm^mitxm 
±mmmt&xnt. Mist, .t%mm^#- 

[ft#^3] ff*mfB«c©v^offi«gi^£3s£ 

tKcis^T, iufBMWft^M^^^lc^ 
«t5«lii*ftft®f t>f >f-^>X© 1 . 2—3 20 

J£U:©f« & # t €> d £ b fcffiS h 9 > * 5*3. - 

[^©ffrfflftMHB] 
[0 0 0 1] 

[hhj:cd^jm^»] mzm.mm. mmm^r 

n BE « h 9 > 7 s a — 9" K 35 1" * . 
[0 0 0 2] 

imw&m 7&^, mmm, mmm^-fvu-nsyiz 

fCBJISU A-5=— r-M ftflMfo&TOWK^CftfASft 

t)»mmmmmm^m^r=.-r^ ? umm^y^^mm 

bT^-S- 6-2 3 5 6 5 1) Q 

[0 0 0 3] itili, H2 0Kla%3*iT^SJ:^(C, iz 

1 tcT§|5litS202 &J6U •€-ffl±JCS?xy h^U^i' > 
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£fiJMb&x*;i/¥-ffl£&ftiB»^S:S&§lb, £©B5 
WSSfr? iSEE b ©»iMiH>&»J5i; 

©Sfcffc&fcmU V^nfcfcitfe^'tf-fc'tSfc©-*?* 

So ft 33, HcfJODf^^-205 liftftgUg, 206a~206d«3fi& 
&S^-tSfe*©Rjl?L, #-^207 W^*BHflg, 4f -5S-20 

z<Dmmzmmzi£z>) . b^bft#e>, zin&©«3i 
izmm-t s v * < o a* ©a? & * sffi«aB*< ffisitgfc. 

[0 0 0 4] €-©t&-ttte£ffi©iftVA±1»««©JgjS& 

a^«5ti;ft ya^»KT**«fc©ffitt#/.h3 < ft 'J 

SfcV^isSMJ T?ft<, aM^S:^^ b#§t'|${CSiJ 

[0 0 0 5] fC, ±*««t bTX*/l/3*-BJtJ& 
■»«S&MV^<5», ffi«J6»^fcb"C5«/BbfeV*ffi*J? 

bT©\Jt£#:*£ < ft o T b * e> i: V^ e> HQS^% o fc„ 

[0006] rtifc^u ^®±SP«SS:Sgb-c^«^ 
U^Wr^, ^©flfi®M^^ltfg«(©ftffiM?mja^{c 

[0007] j^izmmisfcmmmKwsto-t&fttm 

2/>g#BB8»fi)£»»*^^J P32~P33^* 

t? jt® b fc?L &^i5c=t bfc4<u -f ^ mmm<Dmnmji 

tcPZTX9U-S:«5bii», >Ky-f 5 K«fllK©l»* 
&fJW ^®±g|5**&^b, 'PZTffi«3frf t«fl|M 

^©^Bsm^&^-rs^vN-ife^T-fe^o 

[0008] ;o^!Sf ii % i: p z Tffiif i: 
y, *%flS©a«-e»*^:S'a;Qm&i^L/ , riffv^> 

[0 0 0 9] »n©|*fl!fJWi, SP^SS«-fe>-9-, 

— V±W£. bT0Tf-S^g < ft o T b * t ^ 
■5 WISMic|BbT©^T^i: bTtt#||BS 6 1-4 
6 6 0 8*5**. 

[0 0 10] Z.(DM7tmX\tm2 1 tcabfelUfCfESlji 

fmm m&mw 211 ^j±««^2i2 nmmmstzi 

-KfflE«6tt-7-Jcfev\r, »**2ll ©WftBJ^RS 




3 

iSiSrf t s ftfc %> © fc##>v\, 

[0011] i*ie>©»tr*<i©5fef?s 

l v > s? x / t ymm*^ mm^¥ 

mmm^mm^m h 9 y v^w&m zm^xst 10 

&v\b#, BTf^&'Sa>.T/jNa<L&<T(i&e>«5v^ 

sufew#j*««Ki><, x*A^-Hca«)t«««#ia 20 

t\ ^tizm^r^£mm<nMM<&m$:x.x, lost 
[0013] ±aa©«i&®«/J!i*jfc* 

[0 0 14] — x*;i,^-ggD&#)tttfi£fflv^^ 
T\ ^S»&l^*^§^tt#^:HS6 0-38893 30 
-e&^ftTV^,, r^T'tt|EI22 (A) , (B) „ H23 

(A) ~ (C) K&L1tmKimftEWR<D-M<DMfa 

•t&mm&Bffi&vKi,* m^mm^^^xmm^ 
xmwmmt u ^.(Dmmmm^mmKmt-tmm 

zL(DmmzmwmM£vx, mmsm+aTpmmm&to 

z<Dwmx&mmmte£M33fa<Dmt%w>(D2miz 

[0 0 1 5] ®22 (A) &^*iyM£P©W*#SfrJg 40 

m^t^mm^wmn. ^#221 «;±m, 

222a, 222bttMH*S, fcPPtt^y SMfrlCfP e»SEfiy« 
#£^1% ®22 (B) fcU:IS<&fg©!WfC&&W«# 
Mfrtlffi1i»^-T\ H22 (A) (DWkKHMLXMmt 
Sflf®*««®«J: y KUBflfSftTV^T, #I®fCfeofe«S 
jb^ffifC&SftTfcy. ^oS@^®227a, 227b©MJg? 
&±«£4#J®224a, 224bj5^©226 C&'tlftftM&tCSlg-- 
SfcLT^fi.. H22 (B) (£©#-$223 ttW^ffi 

««U «F^225 

[0016] H23 (a) ~ (o te&MMM*<z>mmm 50 
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•e, H23 (a) \$±M<m.<nmmwm : ?-xmm^®L 
•e»5rts^u EI23 (B) &«®©«#^^&g&i?i 

tSfeftCMC^^Ii^&^L, 023 (C) 

«=#232 «4s*ffiTCOffim^fCv!5tt&«&^ 
[0 0 17] 

[*fii8#jW8t h j: e> 1- s ism] 

ff#?U, 2 

>-9-*tC5WM"eg<5£E«iB!»^ W*¥6- 2 3 5 6 5 

1) »«£©«!£*£§©%, 

[0018] ®H«3t©&VN«««|5iK:Kb> 
s$Wtv( fnv -»firtfig|»*»«*^ff«j P 32- 
P33#&5#, s©*®T?fcMz>tf«Kfc»KW«Lfc 

$«ift&S£#f$iQ maws < & y +#>&-fe 
e>ftfc<&5£^e>p«?\ mnwrn^^^xm 
s -&t * *f r v > it & a- i< t ®r$s s n * y n 

[0019] ^©sias^jiw&Bfes-r&^ajiiLT, 

ffl# jftTf x * )\j ¥ - UaftW^lBIST? t* «: v ^ 

[0020] ^#©^t-«, a«©Rtt^Aft©«Jt 
ttTjistc «t o r tt b » t b & ^jsif^ - Ffffflm s 

ft, -fe>-9-i;bT^bfci&f^^T^^<*-g.^i:^fe 
Lfc#^BB 60-38893 *«»S?VW«»JffiiS£E« 

[0021] Lfe*m, ^mmim^mmm^M^rc 
mm w&wmm. q m m &i±mnm* n % ©«jt*is 

&Jl^s^i:&Bfitjfrs : b©"efeSo 

[0 0 2 2] f#«3 

x*^-S:»af!J:<^<aj tffliaic®^© 
IS5tS:f?-5», ; i 1 @^«j»S:@BLT^^So iftttSt&» 

fflVA&*)©T, -MfflSE^*T?*ftJS, m*^^©* 
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ott&tL, (Zp-Zo) 1/2 fe5fi-f>lf-y> 

x fettft Si/4 ?&R©ffS fc bTWSteJi t 
bT^£ 0 b^U *»WfCJ:&ffi3Sfett, 
W6-2 3 5 6 5 lT?i63gl,TV^J:dfC#Jfc<ffc© 

^«^©^3#fa©fi«l$#'ffi© 
£i|t— © h =y y^a. €> i i: 

©#iBMIft» i: #16>f > tr - y x #&fc4*©lfcJEET?* 

[0 0 2 3] 

tC**£EWlt|«3fr?-i:, r©J±«ffm*^-<Z)«tC*fL 20 

[oo2 4] ^mmztDrnm*. yiyh^j^fo 

So 

[0 0 2 5] #IHjg3©$fit|Btt, fugBV-^OffiSlgSr 

*ry^=L—v\z&\^x. mnmmffi&M^m-hmttM 
L^m^y^-tfyxzmu mm^mwrn^Mo 

■5*3.— 9-Tf»&. 
[0 0 2 6] 

x*m% ^ihi©^ ii±® t -fns<ora©80it«t-e ©gg 

m^(Dm&j5faizmmftmm&mm^&tfi£i9-% km. y 



ofc&mbt=.Qm$wi&}&£nx\,^&<DX\ ^mmnm 

[0 0 2 7] 

mmm 1 ) m 1 tt*»«cDH*M 1 izm&^j * nm 

*Jfi» : ?'©ST®l88:aV*\ H2~H6tt-e-©|SB§ 

[0028] Bfcp© 1 mmizmmmitm (s i o 2 

JR) 2£7&abfeW3M£2S« (Sil«) T-feS,, 3© 
JBt (Pd/Ti) fr*>%t&T»ttm3tfmi&Z*iT^ 

SStlTVN^M^-ii^l/n^^^^^ (PZT) fr<b 

&z>mmmmmj-4-&mmztix^z>„ -tut, &nm 
mm?* <Dmm±mizm.-oxmz(Di%-teQmffi 5 1m 

^-r&MSIWfetfMajxT^s. ^b-r, hi (b) 

v v, mm 5 s» < j: tc b Tiffta^jg 6 ©j:®©- 

[0 0 2 9] Z1.(D±^mm 7 ©KfSB^® 6 CDJtffi©- 

»KiS<S»^tt, *»Si«i:0Tf^ffl'rsBSIiW7 at* 

»S5fii«, ^©SB»7 att, ^©Hl (B) 7?tt#^© 

TjSS0D^-J&^gP5^^StlTV\-S^bfe3b , -\ 3 

[0 0 3 0] mz, *^S6WUcJ;5v^^nfie«Btt 
■?©ISt*tSfcov^T02~H6fefflv^"C»q!'4-.5o & 
S3, H2H H3~H6 2:Jt^'8QiC±*|/jNb , r»S. * 
-f, mmz 500~5000n m©j^ S ©^H^-ffclBI 2 
Wife 1 0 OBi/'J 3>1«1 (cx;^^- 

-y77-i:bfcP d/T i 2JS«fg (T*««) 3 

fia b, t&mzm uT-ft>5'j> ^©^i$tvn o ^ * - 
^-fb-t-s. ^-e^jfifc 5 o o°c~8 o 0TCT**wa3ffi& 

fimm.m(D&&izf£z > mizmm?&, 

[0 0 3 1] Z.ZX\ m 7 ©^x y h^U y?is 



(5) 
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tC*«72 &««"f S »«»SSS73^IB» $ ft T V % 

s „ ^ ©a«tj&in«^«73tc i*a»^Mmj!S74^^$ 

tvTVNS 0 tffSB^M^7HC«KS^>'^ , 75^a$tlT 
V*5» trffBa*72(D±^{Ctt/X;i/76^@a«$tv, 3© 
J X;l/76^CttM«^Kl ^ »77©-^^M$tlT^^ 
So £©»»77©«{£, WKfl^O. 2#mjg£ 
0 P Z TlM^78S^fcI»IM (XT n 

[0 0 3 2] P Z T®W*77Sr^nfcxTn VOWES 
79{C^«^80&STMxT- : S:#Ab, PZTg» 

[0 0 3 3] 1 "ettffllf?L^^ 0 . 3mm^ 

mmm^mm-* e> rft<&*#& v v 

mmz *w<?* - >7g4K©AHR#x. * * > y & l t*»& ft 

a£«£©$?#tt, m.m*mm&±>. ifeiMt©*as:s«r 
a bx 5 0 0 °c~ 8 0 0 °c<Dmm, Q^ximmnmn 

K2i©^ii, 02}c^bfcj:e>&R-.M£ic&oT^ 30 

J&fc, £© K-.MK©EE*XJtfy hK2H*iSiS~5 

0/trat, 1 /2iSST?©g{il 0 0 ;tm^l>. 

[0034] r^fc, a=Ki_h{c^.AK^ h^Jcj^fiJtbfcKf 
afflEWxstfv MB2ltc«H««IS (H|6#I) ?&&©»©« 

BI&Xtf>n-h, ?ST^#i?W, «ta«ft*fct±3t 

[0035] mz, mwmm^nmmmxmmmt 

U ffi«*>Ky MK21©_hlfr ^ «tft®22© 
2l©J:@*<fitm-rs i^fc-^S (04 #180 o 

[0036] & -vtjw T)\s%~vkm 

©#®T*£tSK:fl&£t-S. -S-bT, Tll«3i:±W 
S*^**tI24^ oratClt:^ 5 k V;fg,K©«ffi & TOO b 

(Mb mm) . 50 



[0037] mz, h^fciSB©±au 

ft T v \1t v \fts# £ 7^ - > x y 5 1 > 

i[4JS22&l 0 0rj^±l?itI«ai^*L-, SW9J26S:^ 
fiM"<& (H6#JR) . 

[0038] r^c, ^©^M©#M$rBfi zm^xm 

(Cffl V % €>ffi«#»7fac#f b "CffifiR-T ft &-£-f Kf*IRT» 
Jffi*#i:LT**»-«m*M3fr*©:*£^PZ 

izvy-v-t. Lx<Dmmiz±is&^w*Ri£?mmM&n 

x\ m<7>mmi3miz££m&&vmmmt j pum<®mz 
&titc.mmm/6frimp>ti&. *n%fti©j&xR&; 

{C^^§/X;i/©WTLS:0. 3mm^t§Mi 

n 1 0 &ms£vm 2 (c^i-#*ffi$ 5 0 fi nu ^ffiipis 

1 0 0 — 2 0 0*tm^F-A«^!K-y M£3jBW 

su #^©js®(csit^^iiiitc^Masftfej±«jp: 

4 X- % *J , Igntc ^ ©M HtcBHfg L fcSTO 5 , 
^JcffiWfK*? 4 ©±®^«M 6 ©±®^®-h 

*y> &mm^±w±w£mmmo>!ftfe<Dm.mzR- : >x 
[0039] m-<Dm&K&vmmffim?-\tmRifi'&M 

i{is©T?W)e©B!I-S©liCSS:»fc*v> 0 *©», JPSi: 

fl:^© WTrajWEie. b t * r %i ia#^^ tc^fjcs b fe^® 
Mift«-e*S"r6jit*s£*<ys»©»±j!><ratt!KK:jt^ 

«»T/JnS<» Bft9i:LfcJP*i«JB«f©**<ll» 

z<Dzt taw*, ttfemwrn* * mmmm tifeg mmm 
®mtKn%M&xmmmm*(D£Lffi<Dmffiwm , &*%t 

z. < & y bfc-fe yy-Mft&Mmx*%% r £K& 
& o »^ -Ft xtm* t itsmnufimmmfficDm^ 
#©sa» j E-K , T»aiyj*v^4:v^e)%)© , e, ffi 




(6) 

9 

«fc o £i-&M&. ^(Dmmm^&mmm^-o^tit x 

S £ t=. £ 4 fi*Mc#lB£jft;fl<lS < lUM^iS b&j^o fc 
^firt- K©&S^©:£#ffi*fl8fCffi<>a;oTb*^ 

frfc&JgiH:- KT^lRir-stv^^sc&y, »© 

a&fc#iar#fcK:3e'ffc b fc y 5BBaa9s*«ifaEts £ v \ e> 

Ebfc<Ttt&e>a^aKSn?&S. #§fl;5SM©fg— ©fit 

ozt \-m%3 i^mmx ^s^t-ess. a e ic ©# 
[oo4o] m^Wi-nmi&ffl^QmMo&mz. ^© 

tttBtt^© Q m &ffi^^{C«o#tfT*flr«K©ffi* 

>£b fe^- LTBHBa tis JS*a£j^ *J IBBBStttSffla b «fc o 
[0 0 4 1] lot, % Oitt»**<£E««a»^©«l«lC 

*sa»-e*» bt v><& fcSWtfttMicwaxTffo fey, » 
<w&# y jBS&c*f -r s««»Affifieo £*©#„ v 

>J£&^bTJ!t»||Hgi&©AffifK:fc yjHto&£jftMHBflfr 

![JS b £iz > > ^ic^f-t^ y j Xicfco T b * e> o 
* &, El 1 b fc*^©ffi«ig«i^&«TO«Mtc 

B#> »©ll«^^©*ftttl*Sb;fete©ffi*iB»^ 

s^tc&y, iz^+^bT©^^^©^*:^ 

[0 0 4 2] *&, «&£©«/£, ap-b, M©ft^A°# 
->'ft±ai$«litt±T»««l«©^8U»«»;«««;v^ffl'Tf 

#*i$fc«iMi##jS£e>fc^. sic igmm#©m# 

3S-f*ii:*<Tfa«J:dfc&s. :r©f|^©ft#c 

#«»*ttJt«cW*S< , e^ i2>i^}Cf5mbfcB#©S 
/N©|^_h{co^^§ [ , J|ic«, x^;b^-^bii«?3* 

»»««£t*©««£ieMBfcbfcV*©T*, Eb«»^ 50 
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#©-tfS«:/.ha<T*g<6. 

[0 0 4 3] RhfflSftlc, 4*«»S3o©IS«S:-gftfi 

<MS»CJ&<&,, *&7U>fft{Cj:oT^&©t»«e&*M£ 
©m^^ffi^&Wv^jSHI-ettffl-es* J: e> (c& 

[0 0 4 4] fcfc, r©H^M©#«^ti, 

©<S«st>©-e : feW«ffi©*S3SIRT?**iliJ:v^ 4fe. 
TasfcSfc&t* b%P d/T i fc|5S^-r^%©t?tt^ 
<, Pt/Ti, Ag/Cu, I r/Ti^Au/Cr 

^cL/•cxy^>^r■tsl:v^■)^f^s^cBBJg'rs ! fe©7f^i«: 
<, as© -7* hyy^w*>5 vyy&THbmbia 
\\ ffiW?IJI©^Rl*^-rb%Rtt^K:|«ga 

[0 0 4 5] r^tC, |£6g«l©3B^|JCr3V\TBr8 

(A) ~ (C) &Mv^TSiWt*. i©Se^JI4«l^ 
*3t©ffiW*«©±IB** 6 (H 8 

(B) mm) , ^ (H8 (C) -e»S^J4«! 
§ . -jR{cJ9£*itf:*i< y igt&©«^»^«t± P3^tc 

z. t iz «fc o T**jK«« y JBtt©^«r4s*«3^i& y *£T1- 

«-e©jt*Tf«i^jc*»jB;*« y ffii»*<B6jea ti-c b * 

e>„ 3tlfC#b, Zl©^M©#JCR^(Ci:b^*fW© 

Stv^R^^fc-rsiiiicJcy, *©lfTf©M9IJfi& 
S£# »J y tc < < & «Ji©«(c^:»Mtc 

[0 04 6] (MSm 2 ) *^0^©«M 2 &IH 9 i:* 
©KJt*SSK:t3V\TiaiO (A) ~ (c) SrM^T^t- 

s„ j&e, mi-me tmmmmw^ittfLxwim*: 

[0047] «i&m 2 itmmm 1 ©^js ch 1 ) © v 
-f ^7 d m«sst&^ ©±w© d -feffimis^m^JiBgp & * 
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[0 04 8] MTIZ, :$g&£#g 2 ©#ii©v-f * Offi« 
•fe>-9-©$?jt^(CoV\TH10 (A) ~ (C) fcffi^T 

s^-rs, ^i«iicj:§Y^i'nfftIi? (Eli) 

comnmmm^ 4 ©_hHBJi§tc^o tumm 1 1 mm s 

»otittj«j;^i;i$u B«ttfc?frflWbs-e»2 
4»tt»94s^fiU"t6 (igio (a) #m) o mzmmmm 
mmmmiz, mMmkft^mikt&^mmoy&it x 

U ^M*;U*5 0^SRT4^fb£i£, SESP91&7& 
(010 (B) #f$) . fit, £©i£?Stf&KJB(Z> 
SJE»9l«)««^©«*^K:^Tf «HW?L93 & & W, 

iB«ffl?L93£iibT?f§$:£-fr-g>o £©Bfc HftlC^fb 

(010 (o mm . ^(Drntzwrnz-LtL^ 20 
[0049] mmm 1 ©«?t (0 1 > t%^*m^© 

SrSaWfeafitt, SI— tcSEH$9l©MIW|JS:«l»Jg±K: 30 

is wsmajai ic^r-r s e> © r -r »j k j: § 
riKE«ww^±©5ffiaJ9it«^±©s£Ea58i*< 

f»W«i|^S:j|«)£e«Sa»?ffl Q m©-fgT S B& < fe * 

[0 0 5 0] jRH©Sj&*l±JKT©^&aftK:J:*. $2 
«H£««»3Sl*iI«»K: ioTft&fr b b^J»©g£E 

gP9HCigttfc«fB?l93£ji U ?L©*McJfcttffi*««, ft^ 

?L93fC^Lfe^MTWW?L93$:*<? J: ? &C bTSftt 
€»„ *Sl^M2tt«_h©^?M&5§S-e^^©T4#: 
«S*f*«»i:Ufe||««Wtt©*feffilCjlJU Agtfft 
<. WMSh&O * a 6*1*,, 

[0 0 5 1] &ic, #SfefeM2©^$l&0i 1 &c^b 

m^Lt=.mmmu2 zftLxmrn-ztix^^* 

f±»2^UR9JS:^. frfr-g>«©v^^nj±«iz>-^ 50 
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l±g|l 2 (A) ~ (C) ©J^KLTSifr**. 

[0052] flp-fe, £i\ MA«r;i/5^^Vb3-y 
©■fe 9 s 9 x * » v n -^©«*i(SSrft:^9 x 

& - >f bs nt~±mmm i ±©m^©Wic^t- 

& (012 (A) #M) . §¥'I4SP#112 ©t^m 

«J(cv^^a^^^>^T?ffi]tt^«Hlfr&&S»24!S 
&Jf94&»ftfLfelft, SffiSS 9 i"J 

x^dpS/tfBI^^6^S^^Mg)gll5 
J*** CBT12 (B) #«) . JgfC, »bTtl2!littJS 
94£fftftl»:£-r5 4l^iC«fttfflg)1115 &^5£flHbS 
it^ffigPlll (H12 (C) #M) . 

[0 0 5 3] ^©«^«tC-TS^4l{Cj:*J, gffigpil 
1 lC^»«Si^*Qm©a« : «:«K©#flUt^S< 

j&y, sexism ^#3&««ii©»&j:y£E«ffii» : ?^«; 
_h^s„ *fc,-gffa$iii ©ftjg^-jetfts©^, « 

it, ^©«si'l4{c«^t)©{c^y, ftucffoTM 

«a»^{*tt*if|3SHt*<i»f © T^EIft 41 ©«E^tt*<^ 

[0 0 54] mum 3 ) *^H^tC 3&H1 
3 (A) ~ (D) S:ffi^^TmfB■t•5o S13 

(A) \ttftmKZ&&Mffl.T\s4W.*?4 ^nffi«h9 
>X-r J ^--ii-©±®ig, 013 (B) tt013 (A) ©#fi 

E«i6»r^P©Sls^©ffi^±Ha 013 (c) &013 

(B) ©#^ffi«»^130 ©X-XilStC»e.»T®0, 
013 (D) &013 (B) ©Y-Yi»JC»-5WfiBBI"e» 

s„ z.z.x, ^mmmmwo a. »*±tc#is:a:$s 

[0 0 5 5] 0tp©^# 131 tt, *1ifC*15SMbRl32 
^^fiicbfeS i»=ire&3„ 3©*«131 _h{C», M^. 

S) 133 «<^S*l-CV\« 0 i©TaP«Sl33 ±tCtt, 
BfiS^^JIMBSi, «f^.«R«l^^«3iS:U J:®fr&T 

(PZT) fr&3&*£E«J?||R*?-134 tmSt 

oTjS3©i©-&^IS^|3135 3Stc-?-©MH 
(Cj±«ffM©±Bf4lffi-©±ffiS:*1-§^Ml36 
«3*lTV\S 0 ItffB. ffmffJl*^134 ©±ffl©^:®4; 
»6^jSl36 ©_Lffi©-g|HCSoT> Sl^gP135 $:i^<?# 
tC—»^iC«^@3^4lbT#fflf S/1^->fbbfe±gP 
«ai37^BBIS$tlTV%^ 0 3^T% ±S«^137 {i^ 
iS^«fi«ffil38 {CioT^jl$*l^T©#Sffi«SRt&-? 
130 j^SSifiStl*. lfffBTgPMl33 ©^^^IrJ 

©«gp(ctt, iB, e3fe» ^9S?9A©«&J» 

IZM b®^ b fc^M SS?aiyh^U>5 : --f> ^«ST?g8jS 
^tcj&MU Mutts o m^©TSP«:ffi^iai39 ^ 

^$3nTV^ 0 ^fe, 0^©^14O l*TSP*«M 
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[0056] ±mm&<DmttKT i/^iv^ # umn b 

!SSWbj«132 Sr^fifcbfcS i 8*131 ±(CTBl5««133 

^&5BWfeT»«Sl33 ©±icyxy h^U y? 
$*T?PZT#e,&&ffi««R*?134 (Dtimitl&J&t 10 
S. *?xy h^U >-x--f ^SStCffiV^^yOW*, *© 
«*&**lf?L©7#iK#*. U y h^TfWA«*3 3 mm, 

[0 0 5 7] Z.<D J X)];^m,LfcmkV>W-mZ ; £(D¥ 
i$M0>0. 12mm, iSS5 0^m, S$i^J3 wmOMMM. 
fcbT^y _kffi^&V\ #CfC, 5 0 0°C~8 0 0°CT*jtft 

[0 0 5 8] «C(C, iNMUg<C&&ffi!l§*flBk «*.tfX>|< 

^£.¥^5 0 Mm— 8 0 /itmOfl^fCfcS Jc^fC^T 

wdnm^sMmmm^iM ©ps, TW«K&j@i3 

9 ©i£S, «*«136 ©JSS&. V%'f I tl ; fc4 0 Amlg 
SrgWfc-fSIS, ttflB«fliKtt*©«/>l»S:* ! 4 5 30 

V\, 

[0 0 5 9] #cic, Jifl»«J^;fc^*fctt3rc*ft2 
i* mm b£® S: 4 0 fi mMMomiS. iC Wfb U L # 
Sflt H13 (B) tc^L/fcSWcWISfcAo-CStffltfcJEe 

«jp:flssm38 hymmmmmzQ ©^enemcTM 
mmzmrxmrnu i««ic4kv/mmi 

•*sfc«>©&Mi8JS*«i36 &as©7?c h y vxe& 

ffi^WtS. ^ttMjsfBg©*§iiti&ffi&-^ 
fJxaiO0'C~15 OiCjCjtoafcU fttt«*§fflg£^£ 

-e$g?itfegfi2 (a) tc^-tM©ttiii^ffi«ig^r 
[0060] m-fe, mtimm^&mm&RifiiffiEh. 

*©MHfc£|»ai<&&©TffiW6tt^l(S*n* 50 
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Wf#oTV*&vvDT?, #S*©JEE«iBtt^'©il£BS3Eft 
< y ff «^#®tc^ < - 4a ©##Stl 
©j±«^«r^^*:«l±{c@H^J ut »; > z © fi»J±S 

» wsaa u fe^<»©««©*f««©»tt»4*ttK:/s 

£*i&©te©»^CJ:y^#©*«l» 

ffi«s»^©#>»©*iB«aas:fc^ffijfi*fi:i±«"£E 
£ < & y , 4*fc*f*«>©«/Miaiffi«tc swa noMt:& ft 

X4x?:jE*igi!r^-©WJ^f&Itc*fbSli[:*fBj{c^S1-6 

3 1 j: o t ww m^m e> tu s attc ^ s „ 

[0 0 6 1] #c(c, *HflS#J3©SS^WK:oV\THl 4 
?:fflv^•rS}^l«t-'g>= <BU Bfl3tHaJWttH«F-»S:#l/ 

^rjfi45 ^#Sg^nT^Sii,n5^M>&-So BIi4«|ISg 
913 (Mis (D) ) ©»©JE««SSIi^-©WffiBI^*fi:b 
LfcHT*£>£o M«©*4ffi(C, ^-Sl^iS146 SrBBLfc 
^^©ffmj¥K^134 iC, %i-Qm®U7 ^htc 

mx \t xjtf^ i>w^©#**f^ti©#^-f > 4f > 

*SSS!r^±Hai5> »J»136 , TSP«M^^^M«ffi 

llS«©J|ca5"eBi^i8S<^Tv^s. zom&mmzir&z. 
4:ic±y, ^^^©tSUc^W^f >t:-^>x««ffi 

i: =fcM*® © i?Ji# ztkm t 

[0 0 6 2] (^®HS#84) *»«K:J;S*i6«(4 HI 
15 (A) ~ (D) SrMV^TSiWtS. 2 21?, H15 
(A) Ji*««4K:J:SR«f^MiBK:»oferWlI 

^nmnb^yx-r^-v-ommm. H15 cb) « 
#an©at«ia» : ?©±Ma Hi5 (o «hi5 (b) © 

x-x^Stcfft^KlfBgi, H15 (D) ttH15 (B) ©Y- 

[0 0 6 3] HttJ©«F^151 l±, V 

IftS^S T?3&«. ^©RM*i5l ±tctt, 

T«Pmill52 £ L/TW8 0 jtt m, 5 ram, jJ^lO^i 
m©^X 120/i m©IHI5Il? S^ifh^ 
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a* e> tm, * fi-e ©5£#ftHca*3 n t ^ <&w*. « 
;i/3>^*>ifc» (pzt) i^fi>at&BMmS(M7'i53 

5 #BMt3ttTn<6. ttrSB, ffi*JWJUim53 ©Jb®© 
£®£»iJil55 ©_tlf©— ajfCEoT, «fiBRfflJ154 & 

fe±fiMt*156 #BBta3*lTV^. rit, ±gP*«15 

«152 ©£S2ffa©SS8NCMu & /\° 

fflflfc&aWc^f b£j£ b ^i?x^^'J> 
^ Y > ^ST?gS@tKlCfSIR U S^5 0/i m;g|g©T 

0 «P£l6l lti^HffiSK& W 

#162 t«B»##Am*ia«, «F#163 ttBB«US«n- 

[0 0 6 4] z.^\stc.mm<r>T\'jm*?j vnBMh'y 
y^^.-mmoy^^Khxmm.'t^. m&as 20 

*15 1 _fciC, TgP«fS152 i: bTipI 8 0 fi m, fiS5m 
m, 1 0 /( m©^ h 5 >f 1 2 0 # mffllB 

H5T? 31 y N "7 U > -f > fiSTf^l- £ . £ CDBf&Jj 
ai*J^T©® l JXfe-& 0 IWaR«a£«151 SrR«f^M« 
T* 1 2 0 ^ mfolHlSt, "ftltJLTftfe^lia 0 m 

3 ©rarasssBiss (DMs&jjmzmmm 3 1 h u 

T*fts©*eiiTfi±i8i-. 30 

[0 0 6 5] fffffiX h9-f ^T'BIt®^#^©P 

ZT3^&*Sff«W»SRf-154 Sr^-fS. o*»J, * 
*RFL©7EMfcWH 1 0 O^m, J|£ 5mm©7 X;i/£fl^T 

£0 3©y x*;i/X^b^iS^©jp:igtt^©^«s^ 1 

0 0 Aim, SS5 0/im, &&1faZw\Q>mMk%.l>Xl6 
y_fcM*t:&V\, &V*T?» 5 0 OT3~8 0 OXJTfSBWaaL/ 

p z Tjg©«{c*ff samtt. M^'ffi 

JRSR?-154 ©jgCTg (Hartt"f) ©±i:Y^f?nf^^ 40 

mm<nm±fr^mm<DMmzm-DT$!Lftm%z>o ^lx 

i«*|J(C £ oTSft b, 1 0 mSS©MJ*©#ttii 

>>, fHX 7xy-^*<St©«WHftS:Rfifi6Ei5i 

3tM)fr> 5 0 At m~ 8 0 At m©]ff § JC&€> J; O IZ 

±x (Dmmv^&mm^mm t. rmmmmmiw ©m^ tc 

[0 0 6 6] #tfC, i»ilK«lfe'Si4fel±l6Tf*fta 
it, *W9flf» b£® S: 4 0 ^ mmm<DmZ K&M4£ U 50 
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mmmmmiw ^n^mzmmmmmmmmmiGo 
timmm. m^mmmizm.^x^mz^mm^ s^tc 

mxxnm-tZ> <fc ? tcSElS: U mtt&Mffiffllc 4 k V 

3 &ffi«M'ffift^Jiti:1-£.> tbt, J:SI5««156 , T 
&ffcligg&ttlKtt&160 , 3tOt±ajm«156 S£T#j1 
M%«&fc1-££»©£MS«II157 fefflffi^^bU 

viMitm^xj&i&tz. mmz, m&mmmvmmu 
mxt. mxiti 0 or~i 5 oic[:»u mnmm 
mttg&Kffim&h* &vms 5zmi&-tz>« mmz 

[0 0 6 7] &±<DMtmmx*m&Lt~Rffiftffimmm 

misitm\,sxm,w-tz>. #^m^&t-©»©w± 
mmm^mti 2 8 *^r>a*eii6 4fi 
{clts>*;. mmzam-f^mmzmmLx^^o 

niftwatisfioift (MS) ©afc®»e[i6©*fttcrefc 

-?•i:^:t ^ TV^§ 0 Zl© 8«©-o©^-^i: LT#S 

v*;©T^ ^n^j;i/i2 * j^E©»3&liri5A9©^BBli 
^<ftv^©T?flf4MWIB©n-* y -x>n-ifS:iKsii: 
iff 1 , Lfr%3 6 0|g£ffl#fafC%, *]R3;riT^5ffi 

ms^* 1 : ft ^ © t? snw&a©* iKf©a#jft«t*<# e> *i 

[0 0 6 8] ^?C^C**i6«^©3^^I^CO^^Tlal7S:MV^ 

m^xmmhx\ / ^z>&xi$mmm4 tm^xs>&^ z. 

©H«f^J9S«< HIBftt fc^f b?iffl L fe Mtcft o T v ^ * 

^ t timmmmmm^m^mmw^^mmmmiz j: 

S*3EK:**lRl©^»liS:lftI±Tf*<5«J*S:^t- 0 

[0 0 6 9] ftfe, Hicffi©^MtbT«M3©^ 

can) nmmz^mm^m^mt^mm^m 
«jBatis*)©T»»y, m-©^ffl, Wft^^r 

[0 0 7 0] 5 ) ^H^fc j: &mmm 5 1 

8 (A) , (B) fc^TMBJ^S. ® 18 
(A) tt±fflH % H18 (B) «BI18©X-Xi||{C?^e>»T 
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[0071] 0*0181 imi& 

183 , 184 <jtffliaB|*c*Ey VS/ytrtzHmZtlX^*. 
«raBS«181 _kfCtt, ^15*^3-^184 (CSSftSnS 

(TfflMWi) 185 SrT&RSihT^S. Z(DTmnmi85 

7 tmr&zt^ -zoMmoyizmmmm^m <D±mtm io 
«wsaH=-i86 ©_h®©£®£»uBi88 o±mv>-m 

yit b fc±gPft«189 tlT 

[0 0 7 2] 3-5 L ^^©MSSH 1 — #^7 U>f 
*©«fc-5K:LTjS3isn«. *fflBMblRi82 sjg 

$bfc»Kl81 ±tC^n-^183 , 184 moim&ttJ 

xv h^u^^^ys^ jen©e:si 2 o ^m#, 20 

if S 5 0 — 1 0 0 /BmCDpgiftttcOfiaSSMIflcMAli^-n/ 

*. itl&5 0 010-8 0 OXiX*$MlIMU l±mfa£S 
tic £ ©Mffi, ffi*flaKt?ia»e^ Ako^Stt© fa-fc & 

Tiffs. 

[0 0 7 3] £©Hfr, ra«feR©PZT;*jtfy hIKfeStit 

#iC4 0 — 6 0T:tC»bT;l3<3£#W£ b<^o 3© 30 

U bfrstEffiflif©?* h u \rxm&%^T*<DWBifi 
■5=n-4f[BH»183 ICgStniati, ^oWlgfCioTffffib 

185 £©^m^Mffi£PP#nbT£ffi«SqK*?186 & 

fcf*. *bT, *|felC 1 0 0°C— 1 4 o-cccM&bT 40 
*^fc?ltttlfefeL&IK»187 SMt^o 
[0 0 7 4] £<Dtl&CbT«)&£nfe#Mvb'J?;*fit 

^3-^184 fC<fcoTT«P1l«185 (Dfo-^MXitmn 
ffla^t^ RrtlitC^n-dflSS JCfcoT±S$«li 
189 ©ft— *M^.«HU©bS:aSiRt-S. f bT, iKR 
bfcX h ^*tl©— #tC &.»«)£© 1/2 (DJVV 
7,mm> X- fl6*ffl^h5>f!/«KK:-i/2ffl^x 
W£E&frI#tlbff:* h^-Y ^li^Sl t c 
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Sii^ c (CAM N 5 ^ ^lia , bfcSTffi 

««©BE«BI»-?«:«*aSR U M«tt iijSiR b fc- 
*f©x h 9>f 7WfflBlKI&±Z tiS-fg#©fflB9S: t§3 
fc «fc y , ^«^©$I«#'I4© r#c5fc## flbW* & *i* 

[0 0 7 5] #»M©#|jfcttHllK3bT&«#, & 

fb%i ©*/*£» (c 4: n & 5 - ^ tea < , utiM 3 © 

[0076] (mmme) runlet -&&*«6 zmi 
#w§i-£„ H#©i9i 3>3i«T?*y, #»-f> 

t^-^^XZp jfl91a, ^iK^tr— ^XZm Jgl91 
b, ff^>tf-!Sf>xZiI n>BMfclR») 191 

c^e>«s«. Q ifSBS«i9i ©>t®(cttPd/T i^ii 

^^•ts. sic, c:©ia^sp>fe(-i93 <d±k, &m$m 
193 }c®M-tswiia=Kai$*t© : i : #'i'>^-^>xz i 

>tT-<>^Z g«*f^#194 ©«-f>t?-4f>^Z 
o©l. 2^~5fC(StS#bV^^-Y^tf-^>'XS:# 

•r-&SfEaj*ri95 ^saasnr^s. £ft#g®*!raM& 
[0077] ^©^i±gpi96 itMT&M&jjmxmbn 

S„ ##:-e^#^>tf-^>^^Z 1 (=14X106 
hg/s ■ m) }C«^bV^m^5X»*M^.«3K 
Oi/'J*-- h»#9*:|»5fc«:XiK*2/, S/y 
n - >^© tfHIItmtcMMibT' 2 0—4 0 b, ^ 

fabfex^y-feiOt^ajtfiss ©±jc^<if^-«5 0 ^iti& 

0%, *fe^«184 tCgMfti*«flHiJ:iBiffill*U 0 0 

% t v > e> j: ^ tc #9 *»5iaft-?-©flfs&tf o~ioo%t 
SE-fb+s. ^©^^T^bbfc=b©& 6 o o°cnm 

-So ^©^«^9^©-gp^a6btawMi93 © 

[0 0 7 8] ta^P#193 ©*B^&ii*lStC<je 

jsii^bu ^wsptfeftiu-rs^iK^ra^*^^ 

#»Bfci b fc © i: ra-ffll»ffi?fc *)«©±iS#§fc 
^{Ctit)n-5*T:«i-S„ z:©#fCbT#e>^SS,E 

gP#195 tti2t«9JMl93 (DmmtmLx^&Bftt*® 
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cDQiimmzmmzftiM: t ttmmmz&z>» mzmti 
[0079] mm 10 o<D3mmmizmfcvt~mmz 

fcigipg-r y fcf - # > »; , ft#tfti94 ©iS® 

£o lot, «191 liTWI192 &^bfc#J©Z 
P 191a^M*fMCOffiT'ta«@|5Ml93 £LTVN£Zi Jgl9 
lc, A^COfpmOZm Jfl91b©^Jgfr&&oTV^o 

[0 0 8 0] iot, W^^If-^X^JS^CM^ 
-S'fit&^l-o ftffBZp jfl9lctt7^;i/yrxT'*>y> 
©W1K >bT— tfyXiZffil 5 X 1 06 Kg/s-mT 
— EE*#©**itt#f;U£PZTT*3 5X10 
e Kg/s • mfi>§ 0 s/ij 3 ;y &,£«#:© w#-f y\z 

-#y7.\zm.^<D~e\ mnm-wm^iw a* & asanas 20 

9 ©A#->fk «1£»Bfc£K:J:&affl8«|5187 ©Jfi5j$fc 

mmmmm^8G , ^i»87 , mmusiss 30 

So 

[0081] mmmmm^izmmt* 
mm\t. mmmmm^me t^m^y^-^y^mh 
^z P Mi9iaii> z p^immmzmth^xzm^ 
#-ra z mMi9ib^ z m^&auassiicafM- ssasajio 

6 i:|fj£#*-f >fcT-4f>;*z l fe^-f-SZ i Misled 

e>0ftftWfeMlt VXltz P JSi9iai: bti/U 

^B^yv-tfyxz l Sttsz i«i9ic£ 40 

[0 0 8 2] i©Aftf«Wi!ittt*RWS^»U Q^g|5 

#193 icgaa-r*. ::©iwgMsri93 ©^BtcMiiWic 
ww^yt'-tfyxtfrnkL, *$f£E&i94 t©gCTr* 

«*fJfc«H94 ©WfH > fcT- #*;VX© 1 . 2 — 3 fg©ffi 
fc&oT^S. fot, ftft&194 A^ffiLT l^&V^ 

«nftt®#jftttSffifflJWiif^ i o o %ae< sifts© 

T% EWftflSmw t»R©-&tf-**fc¥^»ft»tt 50 
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Ofl^^lf-^SZott^^ |Zo-Zc| 
/|Zo+Zc | ©Jfc^**frjfcft>194 fcgffiSpiQB ©# 

4Zc = 3Zotti,i:, SM$tt5 0 
% £ ft *J . * - © i / 2 \$MM.mft KtBM 

bTVKo -€-Lt, *f*fel94 (DmmiZ^W4y¥-# 

196 (C^©l/2^AftJ-r§o tot, *MMfcl94 icW 

x*;i/3f-© i /4 ©®#Mx^;i/dtJ-^^a-#-^i: 

k:AIf^se#Mx*/i^-te##&c/h£ - 

S*f*S^a< LTxn-M#©x^;i/^-S:*i^ 
■Zd£~tZ>£. SffiSPlS6 #£»**MMfcfre>©HflM! 

[0 0 8 3] tfc> Zc=i. 2Zoi:-rsi:, 
til oftfcfcy, It»x^;v¥-ffl9 o%tt*MfeWrt 

ttl 0%ggte%jE*JMJ!3im89 , Z P JSl91a, Zm 
M191U Ct«B|Jt*i93 i:t)MiftK:*r-r*^RD^3^/jN 
S^©T% j£«J|C|K9f(?-186 ©*«S:»f|Tf**. L*» 
L, zinJ:»J/hav^^«l©S£eK:J:«ffi«J?CIfi*?- 
186 ©«SiflJS^^iBjB*lii©SEfl:tt»if«^is*i&< 
^s,, Sffigpi96 i:SWfe*i94 ©#®©0#?g 

RW^O. 5-0. l©*gHKl)&SJ:-5*S£effiJtJ« 

>wa©*S>f >tr-4f>^z p^e.gjBEaj#R©# 

[0 0 84] J^±IE«c U fcflWi, #M tC J; U , 

ra-©ffimecii!u^sfflv%Tjffi«jp|j(5^©^«j3?® 

©^a^w®^e>©xn-##?:^»ic^m, m 

[0 0 8 5] JK±8iWbfc«.sy6fiffctt, JKT©»K*< 
1 . 

flBSlcjtf USKffi&WTT'&H-ts «fc e> \zmm,ir^ £ £ 
tufBffi«J¥f^*^©_hBt|ff|Biffi^jB©^®^- 

ikwizmwi-zs tit-±.mmM *fkm ht~z.£*mm.£?z> 




(12) 

21 

[0086] mmmi^Mm-r^o i& ^maxm^x 
ht^mm^mmthxmmvx^&o 

[0 0 8 7] ffiSfflg^^^&©T'ffS 

#rft©2y8^WLfc®£T®©lffl©^#*©l^fc# 

i& vitmm$irG#m*&. »; igifriiffiwm*^© 

ttfcV\©T*#|^^#j£<##U &160ifc*S 
S (=t»«l»i&fC«»tQm) %/J\3<J&<5©T*» WW 10 

f&LfeQm%WMm&tix^&(DX\ mmmmm^&n 

[0 0 8 8] K&fll] ^<DMkKm*tfBtt<?>»1M$J*$8. 

^mmmmmm^^<x^^<Dx% 20 

a&JEWSafr? © JSIfrtf KT > *i & v >©•***£ & 
[0 0 8 9] 2. 

imm msm 1 jgicaa* u 4 9 □ m«g&^Hc & 

*£®WS©4»& < 4: £ § I * ffiS tifc a° * - 

[0090] [fNM] ffiWWK*?© Jl®JC«ffi^® 
*-:W[;3*lT^S©T?Hififc $m© if & 

[0091] mmi mmz^&frmmMW&o^mz 

[0092] 3. 40 

mfr e> ©-€-ti-?n©irS im u ^ r t £ u fc v-r 
^□jsm»^o niMi«t§. 

[0 0 9 3] [f^ffi] m«WS@ft^©Jhlifi:iie»JB©± 
JcBBKSn"Cv^S©T»«fil©®ll*«&v^ 

[0 0 94] mm mm*te^<DXT$mu£±$m 
mmmvt(DmxmRM*t>mz:£wmf&<DX\ & 
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[0 0 9 5] 4. 

icMhmm^^mm-^BM^rcumpi^bx^^ 
z n z^mt l fcv-r 9 u&mm^o mmm 1 

[0096] mm ±B£mwBi<Dj&R% * r=. it 

[0097] c^] aiRWcis^ffimwR*?*© 
% © ©ffia^iwic * »j , mwamnm t mum® 
mar© t- ti^er e> * v ^ © tus^ fr_L u * fe» 

jg»*^l? JcfiftS S ti tc < v ^ R J^JRJC f * i i: tc J: o T 
[0 0 9 8] 5. 

^•?©±®©-g|5i:BtifB»JB©±®©-SI5©M#{cl^ 
[0099] i±®jsm»^©±ffii;iie^S©± 

»^«aw8«^jE z\ e> * < 3 „ 

[0 10 0] ffiWJWSR^^S^, 

So 

[0 10 1] 6. 

iwm mm 1 ®(cfB«tfc, ^ 9 ummmm** 
it, mm^tixmm^x^zt^mut-t^r^^m 

[0102] HSgW2^W^So Ti^>f^i:{*«i^ 
GfefeM2) , bpr (HSfeM3) , Rftm (H5SM4) 

-t^g^ m^x-^mm^mmizmbtzmnm^m^ 
[0103] 7 , i^-(mzmmvr=.^&.n<Dmu 
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«$©«Sfrj©#©'£fr&:n3HB*«:5tyfflu jsp*m--& 

ifcfcTS*. 3?tc, #J|Mftfflfitt-?tt-e;tx-ehJSBI«: 

-##R&ihS ft MMmmm^-lzmLfrU 
& iO&mC!>ttifiWm^K.iKSt>& i t tfBfrlhS ft&. 

[0104] B»jg] #tt*©ffi«igj»^ ©^iSMtsas 
■f>iyg&jft©3E'ft;«:tftmU d*i*>©'fB#4:JE*i6S& : ? 
©&tti:©*BWS:4:.6£i:K:i:y, r W^KfcStjSL/ 10 

-y-RJ© * n x h n - * R&jh £ i: s M-?©fl!8S# 

[0 10 5] 7. 

Sfrftc £ v ^ r, #rlB# W * a E*j6#^ ©T» WS^ 

[0106] mmm^nmLxmn^ur^rm 
[0107] rmmmizMLrmm^t^r^ 
flawfeftTv^©^ BS(w^si*<**"e»y, r%mm 

[0 10 8] 8. 

[0109] 9smm 2 -fs^EhfiJit 

y > flEmJBS&^ISf * u x h - 3 v \ 

[0110] mm~] fflRK.tb/ui£&'wm¥<?>£*0> 
imii n immri t mmmm*<?mt t amm* & 

jW&ft&. 

[0 1 1 1 ] 9. 

tC?&o TS2S L tcWtk *Mt%> Z. h *m'®k£ Lfc7 W 

[0112] mmi mwm^wm^mt^vr^ 
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[0 113] [£M] ftj&rt©tt&&tt4ft^ft£©j£ 

aws <fi^fB©rws*##e>ft<5. 

[0 114] 10. 

tSfaan 6 isjcf a* Lfcru^f sffi* h 9 > x 5-* 

a.— y-JcfeV^T, mffaTb^^©WMB^J^2^¥ffi 
[0115] #>»fflffi«B»^-©^ji, #?£© 

3 ftfc^n-^Cg^3ftTV -»•§>,, 

[0 116] [flsffi] E«h5>^7 i a-^2*7C? 
B^Kittfi^ja4iTV>TlBWtgB^ja*ifcSaR©fiE« 
»^-© ft©— o To)ii^ (c * fe ««lK^Bf lcK»T* ^ 

[0 117] WSfkl 2^5t¥imt«aRBBWStifefE 

«!^BR*«BBR3*lT^^S©^?, #ffM?^©^nxh 
- < lg#l«iIfMf«K:«*ifc*f«*©»ffi*Wt© 

Al5f3**©in-M^&^bT^ift©iS4)-#«lf* 
[0 118] 11. 

Cfltefc] ifffaS8^{cfa««bfcru'-fMi±«h^>x7 :r 
[0119] mm &mmm*frbimz*,tt.wjm 

[0 12 0] bfctfoT, raff©w^f«j©^ft? 

[0121] 12. 

c«j«] mmmsmzmMht^-i ? ummtymzte 
[0122] [f^ffi] &mm&iEmK.jmmz&&'v% 

•So 

^*©««W»M4«:l«*l«JC*ftffiTfS<5. 
[0 1 2 3] 1 3. 
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[0 124] S£E»S:^flRf StCftfcU, «M£ 

[0125] mm mm&KimNififflfc'r 
t & ® -eia»«f #2iflfi9$fc a y < mvm. 

[0126] 14. 

TBmm*mmiiz£-tz>mM±K s?x y s y y ^ > 
^ic±tj ffi wscufs :cg i com m 

aj«B^Exst, &w^£rfc&#M-rsw?nj± 
«®«f^©$^#&„ 20 

[0 12 7] £^0!f*WjS1-<6. 

# - »T® 2 © J: -5 KiTBP««±aJ «fc U J£# 

[0128] S£fe b ;U?#i»iStttf# & ti§ Wf 

[0 12 9] 15. 

ItfiH^ l 4 Jgjcffi* b fc v-f ? □ MSISfr?-© 30 

f<&X;in**y, 3<MC. ffjfBi:g|3«fifcTgimtIfc© 
[0130] m 2 ~ 6 ic^^ U ^HISWcMffi £ 

So 

tci UTOiS^^Sti, iliffB_h3l5*ISfcTa5*Sfc© 

iBitciitamffi&siiii-rs z fcfc a ^mifffli* 50 
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aftittj* LT£i«»#aa*3 z fc 
[0131] ^ b itm^fflsmtm & *i s »t 
s & ice wsusnfr?- tmmMcb^mt b fe_h® tcgiRaj 

[0 1 3 2] 1 6. 

[«] mmm 1 5 jf»ciB«bfev-f * nmmmm^o 
mtmmwtmiimN&f&xmiz * t* <& 

[0 13 3] ^HSSM^*fJ5B^-S„ 

[0134] mm v-o ummmm^oy^m^m 
1 7. 

[0 13 5] IgjBM 1 #*ffS-*-$. 

[0136] mmi mmMftmxiz&K, ^(c* y« 
r-s> ^ffi*ig«r-?©«4ffi^^Ji^^i-y^-r^ 

[0 13 7] 18. 

mHQ BrfSB^5JR{cf3«cbfev-f ^nff«-fe>-y-©s 
i±SP©M*StCfeVNT, tmi 5«{CfB*bfeltfgB± 

& y , SafB_hgp«li©M«KSI5 fc Sl^g|5 tc»*« o T^ffijf 
2 (DiftlMilt ttfSBilffiJi©^® 
fcttflB±B««fctfffB»Ji©-g|5fCj^^oTtfagjS?: 
^b^ffig|5S:^fS»ffigEg|5®^X^fc, Iff 

mm 1 ittJi fcn 2 fe-sbt « w»m 

[0 13 8] Hi6«2^K3"rS. ±fflJ«ffi^^XStC 

«t y wjfe^Rc^jsft bfc_haum«tc*f u « 2 ©iittJi 
mftxm. mmm^mmm^xm. mi, i$2m<&M 

[0139] [fpffl] H 2 ©«'ttji»X^7?»&9{C 
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[0140] B&fc] ^JEEgp £EM»#W 

1 9. 

man mm 9 Sicta* u & r w me* h 9 > ^ 

n t , Kfia^m l # - ^«i©^s& \zsm\cmw.-% 
musmtftimt.* mm^mtxM^ iMmmmx. 

jcgaw &iit§xg^ e> & a £ t t ufc 7 

[0 14 1] |£8fe«2K:*r/£-*N&. 5fe-f, K*±JCT@P 20 
A#->*fI±©SgP£|&v^gP:SHc^xy h^U >^ 

imam* ^ixs. _h§is«»^-^-ftx^ mm.m 
[0142] um~] mELtizTmmmzzft^nfrm. 30 

JWR££«£:©!!&irtfc KflMHRSfifedt-tSl^lSIlif^ 
©*ffi¥S^trigTfMaWS*lif fell m«P £3H-£ £ 

fcJWKfc&S. Ji3P*®A#->ttx@T*E*»?-© 

fe±«PA4f - HlclMSWIfticXSg 
TfWflM^tfBte&Stu £E«Sa» : f©*f®MHcDSB8«|J 50 
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[0143] .hIBXS&MS r i: fc ± *J , MB 

[0 14 4] 2 0. 

a— y-tc&^r, *©i^#t«*«7 w&a&Sbfc 
r«s« t . m a&m«± tcmja a £ n n. 

*©MHK:l!&3tifc£iH»fcTW*S7 W fCSBi^£ 
ES)i:jg»^©_h® t »^S©*® £ fcH y 

[0 14 5] T»««r U-f S:^fi!iLfc«M»ttRi«fa« 

^©±® ^ mmmmo^mm tciy — ft «nc^ a *i & 
[0146] [f^M] -hgpmss^a^mst-rs© 

©MKKl«SII!lS:BtIbTV^S© , TfBE«Sa»-?iai©^n^ h 

[0 14 7] ^ft^aE*[«I©^M^# 
2 1. 

C«^c] £E«^^fc^j£*fSR«©|BftC#lifi9«!*|^ 

t°-^>X©l. 2~ 3 f&© WIN" > If ffi 

[oi4 8] «»&is^®^a*f«t*tcss«'f-«flftt 

M*f^%©^P-f > if - ^r^^©«« 3 fg©w*H > tr 
[0149] [#m] ffimsa»iF©*®^&j(*fa*ifc 

ElStt (jS^ftft) ti^©W«J?5;M^»Jc»^<A 
*fU »g-&M©*&ffi«^i&^©cf :I i:lHl®S©^S5&>)i 
*T*»^»©«*hll»tCH3^b, ^©#ffit'##-f >tf 
-^f>^.lCl. 2~3<fg©^#&&©T?, ^Jl/1 0~ 
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Mtm£&m$mimit'r&. mm****-® 

£© W**© i / 2 ^##©^Mffi^A*f b, 

co 1 50] mm i±mnm*o>&Msnmm£&m& 

©#^«©*3i^«#tftffi'T*gS. 
[0 15 1] 2 2. 

106 Kg/sec •m2^&4. 5X106 Kg/sec 20 

[0 15 2] m6ffi|6K:*tjS1-<&. 

P-f J/fcT- 1. 5X106 Kg/sec • mZ jfr 

#©ffi £ t) o & © 1? »4xKMT? *> <fc V \ 
[0 1 5 3] ^©##^>fcf-^>Xt±S{f 
1. 5 X 1 06 Kg/sec • m2 Tfe'J, 1. 8X10 

6 Kg /sec -m2^P>4. 5X106 Kg /sec • m 

2 ©fSHt£^©£#:©^iH'>tf-#>:2.© 1. 2~3 30 

»i/io~i/2 ©S^x^;b^-^S*f 
^.mz-MK-t « 9/io~i/2 ©a#?ffix* 1* 

tifcoTMt*?^^^-^*, 40 
[0 154] Z.<D£$tji1&&fB&m-t&Z.£K. 
iot. £ ftSfeiB ©»«*M£ S^ffiT* £ -5 f£ T* fc < > 

[0 15 5] 2 3. 



[0156] mmi i*«^»«(*it?iSfflgiti 

lot, 3©#{Ci|«^ t a®«^i±«»^© 

[0 15 7] [«] ^g«*)M£VHf £\ MMItm 
[0 15 8] 2 4. 

mm ttfBB*2 l3®tcSB*LfcJE*h^>XT-*a.— y- 
& b fcffi*iia»-?T* & £ £ SrffSt H b feffi* h 9 

[0 15 9] mmi ^S:LTV^©T»>KTV>it& 

^ bT$&£ bav*8£# y jsasttj&^Bfcean-r, 

A 36«ti:©»^3R«['x»«^b*v^JSffi«»=fejeie>3ai 

[0160] mm m^mmm^m.» zmmxg, 

[0161] 

*©S5Bi*s, Wifttav-f ^nffi«»^- 



im 3 ] ^mmcDmmm 1 tc-^s v-y ^ ummmm^ 

«^©-XSiaT'fey, ^®tC«S«»S:^bfe^ 

[04] ^mmommm 1 {c^§t-y ^ nj±*jg»;^© 

»Bt;&$5©-:DSBlT*8>y, ^B&^ffiftbfc^©^ 
fflH. 

[H 5 ] *»93©sesB« 1 c«5w ^ u]±mmm^(D 
bfc«ffi©ifffiia» 

[H6] *^©^SfeMi{c^sv^^offi«iSi&^© 
|!Bi*«S©-x@EIT» »J , a° ^ - yit b J:gp*fl & 

[B7] *»9i©ll««l7»«V%feyxy h-^U^-^-f 
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(a) ttWHH, as (b) ism&mma&nmmn 



[09] ##ifi©»«2fc«6*7-f *nffi«jg|frf© 
WnSBf. 

cDm^m^j:mmicB-tmmmr\ mo (a) itmz 
nmN&&i&vt=.*m, hio (b) tt«»L&mufe io 
ft*, ejio (o itm2mMm^mm^r=.^.m^^m 
la. 

[Hi l] *^Hj!©«M2©^MW^£v-f ^nffi 

[012] 0ii®v^?ni±ttjgg^©i^#&£x*g 
J^tc^f WrffiHT, 012 (A) immNtZBl&Lt^ 
M, 012 (B) tt«MW?LS:^fi!Ebfc<m 012 (C) It 

[013] *«W©*«Sffir3.K:«6liG»!ffeTWMv>f 

?nfElh7^fa- iJ-©»iWHT**y, 013 (A) 
tt±®0, 013 (B) &013 (A) ©JgffiHSffiafr?© 
3P#&£:*:±®0, 013 (C) &013 (B) ©X-XiMHC 

•®?mmm. 013 (d> «gri3 (b) ©y-ymhc*^ 



20 



[014] *9fiEfi©£ji£fir3 ©s®Mjc«*r i/^av 

? n ffi^ h 5 y xfa — i*-©$T®0„ 

th?^!- ^©StWHTffey, H15 (A) ttflg® 
0, 015 (B) JiHlS (A) OW&a&mfflBlfra&k 

±®0, 015 (o i±0i5 (b) Gox-xmw&?mm 30 



0, 015 (D) »015 (B) ©Y-Y$§UC?0e>»rffi0 

[016] &mm<DmMM4<Dmmmiz.&&TV4m.^ 
[017] w©^e66« 4 <D$mm<o 7 w sh^f # 
[0i8] xsmo&sm 5 tc«*jE*jgj»^-^7cT 

l^-f©^0t-&«J, 018 (A) tt^lfH, 018 (B) 

w;0i8 (a) (Dx-xmiz'iG^mmm, 
[019] *5§i?i©siifeM 6 izm^mnmm^mm 

[020] t££©v^aM:ti?>^©t&Bj?0^&*j, 

020 (A) 020 (B) te02O (A) ©X-X 

[02 1] ^5fe©ffi«Jgg&^©»TM0o 

[022] W3&(Dmmmmmmm^-v>wmm a 
[023] #a»^-©ms0 o 

1, 131 , 181 -Ifitg, 2, 132 , 182 — 

mmmtms 3, 133 , 152 , iss -T^P«ts> 4, 13 

4 , 138 , 153 , 186 -BmmWm^ 5, 92, 146 , 
147 , 154 , 187 -mM3, 6 , 23, 136 , 155 , 188 
"•W&N* 7, 137 , 156 , 189 -±ap«S, 21-J± 
hm. 22, 94-4HttM, 24-_h 

fflJ«SBI(^S«S, 26, 114 , 135 

91, 111 -Stffifik 93, 113 -««I?L, 
112 139 , 159 »'T&WR9m> 

140 , 160 •••TfflS««g8je«IJ|*S. 141 -msm 

Bwsm^ru^f. 145 -5fEEaj**»«^ji, is 

1 -R«I6«, 157 -^M«lt 

m* 158 -##Emsa»^ i83 , 184 — ^n-*. 
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